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(54) OPHTHALMOLOGICAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable inspection of 
eyegrounds in a wide range by a method wherein a 
synthetic image arrayed based on the position of 
photographing eyes to be inspected is produced each 
time an image of the eyes to be inspected recorded in 
a recording means is photographed and displayed on 
an image display means to allow the generation of a 
panorama image positioned accurately. 
SOLUTION: At an image control section 25, a retinal 
image taken by GCD6 is stored into a frame memory 
and added to by a position data or the like of a 
fixation lamp 19 to be recorded into a recorder. The 
retinal image is displayed at coordinates 
corresponding to the position data of the fixation 
lamp 1 9 on a TV monitor. The image taken is 
displayed on the monitor by a control part 25 in 
duplication sequentially while a photographing area 
selection index is displayed. This index varies in 
display position interlocking the operation of the 

fixation lamp 1 9 so that eyes E to be inspected can be induced by ac(justing the index to a 
desired part yet to be photographed. When all of the photographing ends, a panorama image 
of the retinal image is displayed on the monitor. 
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(54) OPHTHALMOLOGICAL CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED; To enable inspection of eyegrounds in a wide range by a 
method wherein a synthetic image arrayed based on the position of photographing eyes 
to be inspected is produced each time an image of the eyes to be inspected recorded in a 
recording means is photographed and displayed on an image display means to allow the 
generation of a panorama image positioned accurately. 

SOLUTION: At an image control section 25, a retinal image taken by CCD6 is stored 
into a frame memory and added to by a position data or the like of a fixation lamp 1 9 to 
be recorded into a recorder. The retinal image is displayed at coordinates corresponding 
to the position data of the fixation lamp 1 9 on a TV monitor. The image taken is 
displayed on the monitor by a control part 25 in duplication sequentially while a 
photographing area selection index is displayed. This index varies in display position 
interlocking the operation of the fixation lamp 1 9 so that eyes E to be inspected can be 
induced by adjusting the index to a desired pan yet to be photographed . When all of the 
ptiotographing ends, a panorama image of the retmal image is displayed on the monitor. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing 11 It is the block diagram of the fundus camera of an example. 
[Drawing 2] It is the block diagram of a fixation LGT control section. 
[Drawing 3] It is the block diagram of a picture control system. 
[Drawing 41 It is the front view on a television monitor. 
[Drawing 51 It is explanatory drawing of panorama picture creation. 

[Drawing 61 It is the front view of a panorama picture and the television monitor which projected. 

[Drawing 71 It is the block diagram of the fixation LGT control section of other examples. 

[Drawing 8] It is the side elevation of a fixation LGT. 

[Drawing 9] It is the front view of a fixation LGT. 

Prawing 10] It is the side elevation of a fixation LGT. 

[Drawing 111 It is the front view of a fixation LGT. 

[Drawing 121 It is the side elevation of a fixation LGT. 

Prawing 131 It is the front view of a fixation LGT. 

[Description of Notations] 

1 Objective Lens 

6 CCD 

12 Photography Light Source 

14 Infrared Filter 

1 5 Lighting Light Source 
19,33,35, 36 Fixation LGT 

20 Functional Control Section 

21 Photography Switch 

23 Light-Control Section 

24 Fixation LGT Control Section 

25 Picture Control Section 

27 Television Monitor 

28 Frame Memory 
30 Recording Device 

32 Position Detection Sensor 

37 Photography Area Selection Index 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ophthalmology photography equipment used by the 

ophthalmology hospital, the mass screening, etc. 

[0002] 

[Description of the Prior Art] It is common to perform photography centering on the stella-lentis-hyaloidea section examined the 
eyes in the examination of the fundus by the fundus camera from the former, and to inspect. However, optometry-ed is guided 
using a fixation label, the seriography of the periphery is carried out over two or more places, a fundus camera is adjusted, or the 
acquired picture is stuck and is compounded so tiiat a ** person can photo a periphery, a panorama picture is created, and it is 
made to inspect using this to inspect the latus range more. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional inspection method, the work which 
carries out lamination composition of the acquired picture is troublesome, and it has been a problem in the case of wanting to 
inspect eyegrounds in the latus range that there is possibility of making a mistake in the position compounded further etc, 
[0004] The purpose of this invention cancels an above-mentioned trouble, can create the panorama picture correctly positioned 
by simple operation, and is to offer the ophthahnology photography equipment which can inspect eyegrounds in the latus range by 
this. 
[0005] 

[Means for Solving the Problem] The ophthahnology photography equipment concerning the 1st invention for attaining the 
above-mentioned purpose A lighting means to illuminate optometry-ed, and a photography means to photo the optometry-ed 
illuminated by this lighting means, A record means to record the image photoed with a position selection means to choose the 
photography position examined the eyes, and a photography position and the aforementioned photography means examined 
which was chosen with this position selection means ] the eyes examined the eyes, It is characterized by establishing the picture 
control means which create the synthetic picture which arranged the aforementioned image recorded on this record means 
examined the eyes based on the photography position examined the eyes for every photography, and an image display means to 
display the synthetic picture created by these picture control means. 

[0006] A lighting means by which the ophthahnology photography equipment concerning the 2nd invention illuminates 
optometry-ed, and a photography means to photo the optometry-ed illuminated by this lighting means, A record means to record 
the image photoed with a position selection means to choose the photography position examined the eyes, and a photography 
position and the aforementioned photography means examined [ which was chosen with this position selection means ] the eyes 
examined the eyes. The picture control means which create the synthetic picture which arranged the image recorded on this record 
means examined the eyes based on the photography position examined the eyes for every photography, It is characterized by 
establishing the index which shows the range which can photo the aforementioned photography means, the index control means 
which compound this index in the aforementioned synthetic picture based on the photography position examined the eyes, and an 
image display means to display the aforementioned synthetic picture and the aforementioned index. 
[0007] A lighting means by which the ophthalmology photography equipment concerning the 3rd invention illuminates 
optometry-ed, and a photography means to photo the optometry-ed illuminated by this lighting means, A record means to record 
the image photoed with a position selection means to choose the photography position examined the eyes, and a photography 
position and the aforementioned photography means examined [ which was chosen with this position selection means ] the eyes 
examined the eyes. The picture control means which create the synthetic picture which arranged the image recorded on this record 
means examined the eyes based on the photography position examined the eyes for every photography. It is characterized by 
establishing an image display means to switch and display the synthetic picture created by these picture control means and tiie 
alignment picture picturized with the aforementioned photography means. 
[0008] 

[Embodiments of the Invention] this invention is explained in detail based on the example of illustration. Drawing I is the block 
diagram of the non-mydriasis fundus camera of the 1 st example, the hole which has an objective lens 1 and main opening on the 
optical path 01 of the front examined [ E ] the eyes - along with the vacancy mirror 2 and the optical path 01, the movable 
focusing glass 3, a taking lens 4, the one-way mirror 5 that descends caudad at the time of photography, and CCD6 are arranged 



1 of 3 



8/9/024:44 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ei)e 



one by one, and observation photography optical system is formed Here, a one-way mirror 5 penetrates infrared light 100% and 
has reflection and the property penetrated 50% for the light 50%. 

[0009] a hole - the optical-path 02 top of the direction of incidence of the vacancy mirror 2 - a hole - the hghting light source 
15 and the lieberkiAn 16 which consist of the photography Hght source 12 which consists of the cornea baffle 7, relay lenses 8a 
and 8b. the lens baffle 9. the ring slit 10 that has in-a-circle opening, a condensing lens 1 1, a xenon pipe, etc.. a condensing lens 
^1 , ^^^^ "f^^ penetrates, a halogen lamp. etc. be prepared one by one from the vacancy miiror 2 
1001 0] On the optical path 03 of the direction of incidence of a one-way mirror 5. fixation LOT 1 9 which consists of the visible 
light source for guidmg to &e field lens 17. a lens 18, and the observation photography part of a request of the optometry E-ed is 
formed, and the fixation LOT projection system is formed. 

[001 1] Furthennore, the output of the photography switch 21 which the fiinctional control section 20 is formed as an electrical 
circuit, is formed m the joystick which is not illustrated to this fiinctional control section 20, and is operated at the time of 
photography is connected, and the output of the fiinctional control section 20 is connected to the light-control section 23 which 
controls the quantity of light of the photography hght source 12, the fixation LOT control section 24 which controls the projection 
position of fixation LOT 1 9, and the picture control section 25 process the output of CCD6 

[0012] The fixation LOT control section 24 is constituted as shown in drawing 2 . fixation LGT 19 and the lever section 26 
support It free [ rotation ] focusing on the supporting point C, a *♦ person can change the presentation position of fixation LGT 19 
by operatog tiie lever section 26 through the fixation LGT control section 24. and it can lead now the visual axis examined f E 1 
the eyes to a desu-ed observation photography part. 

[0013] ^2win£3 is the block diagram of a picture control system, the output of CCD6 and the fiinctional confrol section 20 is 
connected to tiie picture control section 25, and a television monitor 27. the frame memory 28. the keyboard 29. the recording 
device 30. and the mouse 31 are connected fiirther. , uic ic^i^iuuig 

KonlH il^.H^^^-^i'^'.'J^Tu^ ^ 'I ^"^ °^ *^ ''gating light source 1 5 and the heberkuhn 16 

should be made an mfrared light bunch by the mfrared filter 14. and should pass an optical path 02 by it - a hole - it is reflected 
by the vacancy muror 2 and the eyegrounds Er examined [ E ] the eyes are illuminated The reflected hght bunch from Eyegrounds 
& penetrates a one-way mirror 5 through an optical path 01 . and it cames out image fonnation to the image pck-up side of 

[0015] Moreover once die fiinctional confrol section 20 and the fixation LGT confrol section 24 light up in the specified position 
and miage fomiation of fixation LGT 19 is earned out on the field lens 17. a part is reflected by the one-way mirror 5 Sd Sis 

hX ;^tl^ ' f ! ^ ^ "P^'^^ P^* 0 1 • LGT 1 9 is checked by looking 

bytheoptometiyE-ed.s«^esasa^oundofagaze.a**personchangestheproj^^^^^ 

onS^rfn^S nT r . ' °P'°™'*^ ^-"^ ^ ^^^^ observation photography part. Through an 

optical pafli 01 . a part penefrates a one-way mirror 5 and image formation of the flux of light by fixation LGT 1 9 reflected bf 
Eyegrounds Ens earned out to the image pck-up side of CCD6. "ci-icuoy 
^''Vf.^u^^ P''^^^ """^"^ 25. and the picture confrol section 25 displays the eyegrounds 
2TK ftTZe h ^ : """" unage of fixation LGT 19 which were illuminated by infrared light on a televiJionrlr 

outti?ir;:'pti:;;r:e" 

i Son^'^^V ' eyegrounds image Er' examined [ which was displayed on the television monitor 27 / E ] the eyes. Image 1 9a 

™SnS I T t ! ^^P^^y^ °" '"^nitoi! 27. make! the 

Z7TT Photo^aphy. such as the so-called ahgnment which doubles the optical axis of the optometry E-ed 

and a fimdus cam«-a^ and workmg distance doubling. If photography preparation is completed, a ** person will operate frie 
photography swi ch 21. The output of the photography switch 21 is told to the fiinctional confrol section 20, andXle Ae 
fimctional confrol section 20 makes it evacuate to the position which shows a one-way mirror 5 with a dashed line by the mirror 
ZaT , TTf f *^ photography hght source 12 by the light-confrol section 23. it tells ha^^ 

SfthTsiSoSt T ""rT "T' P^'^*^^ ''^^'^ 25 makes the preparatiT^hich 

receive the signal from the fiinctional confrol section 20, and incorporate a static image 

[0018] the flux of hght of the photography hght source 12 should pass an optical path 02 - a hole - it is reflected bv the vacancv 

""If ^'^^^'^ f ^ ^ '''' '^'^'''^ light from EyegroJ^r& Sage ' 

fomation of the eyegrounds miage examined [ E ] tiie eyes is carried out on the image pck-up side of CCD6 tiiroJgh an optical 

[0019] The picture control section 25 memorizes the eyegrounds image examined [ which was pictiffized by CCD6 / E 1 tiie eyes 
29^r.o?r *e position data of fixation LGT 19, and the data of tiie date or tixe'subject inpied by the ^oS? 

29. and records them on a recordmg device 30. Moreover, die pictiire confrol section 25 is eyegrounds image Er' to the Jordbate 
coiresponding to [ set up a coordinate on a television momtor 27 and ] tiie position data of fixation LGT^g ftlZ^ Zt i? 

SrnJr^ ' ^'T'^T' obsmration photography part is photoed one by one. As shown in drawing 5 at tiiis time 

S^s cSS oTaSTS maS H T'T "'"^^^ P'^^^ ^^'^ ^^^^^ backSfctography 

was carnal out and it is made to display it on a television monitor 27, it can check tiie portion non-taken a photograph and can 
prevent a failure to photograph and duplication of a photography part. Furthermore, on a television monitSXe photography 
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area selection index A which shows the range which can be photoed is displayed. Operation of fixation LGT 1 9 is interlocked 
with, a display position changes, and a ** person can guide this photography area selection index A to the position of a request of 
the optometry E-ed by adjusting the photography area selection index A to the desired portion non-taken a photograph. 
[0021] Moreover, if &e photography switch 21 is operated from this state, the picture control section 26 will control to display an 
observation picture as shown on a television monitor 27 at drawing 4 for alignment, hi this example, although the photography 
switch 21 is made to serve a double purpose as a switch of a display image change, the switch of exclusive use may be formed 
and movement of the stage for alignment can be interlocked with. Moreover, you may make it form independently the monitor for 
alignment, and the monitor for record image display. 

[0022] Eyegrounds image Er' after all photography is completed, as shown on a television monitor 27 at drawing 6 A panorama 
picture is acquired and a ** person can inspect the latus range of Eyegrounds Er using this panorama picture. Moreover, if the 
picture of the portion which has a disorder on a television monitor 27 is chosen with a keyboard 29 or a mouse 3 1 when the 
disorder of Eyegrounds Er is found by inspection, the picture of the portion chosen by the picture control section 25 is displayed 
on the whole screen of a television monitor 27, and a ** person can inspect a disorder portion precisely for a high scale factor. 
[0023] Although the fixation LGT was shown by the fixation LGT control section 24 which was explained by drawing 2 and 
CCD6 and the picture control section 25 performed position detection of a fixation LGT, as shown in drawing 7 , the position 
detection sensor 32 which detects the movement magnitude of fixation LGT 19 is added to this fixation LGT control section 24, 
and you may make it know the projection position of fixation LGT 1 9 in this example. 

[0024] Moreover, fixation LGT 33 and the liquid crystal shutter 34 as shown in drawing 8 and drawing 9 as a fixation LGT 
control section 24 are formed, the position of the opening A of the liquid crystal shutter 34 and many shading sections B is 
controlled by the functional control section 20, and presentation and position detection of fixation LGT 19 can be performed. 
[0025] Moreover, fixation LGT 35 which consists of two or more Light Emitting Diodes as shown in drawing 1 0 and drawing 1 1 
as a fixation LGT control section 24 is formed, Light Emitting Diodes 35a, 35b, and 35c for fixation, and the lighting section and 
the putting-out-lights section of ... are controlled by the functional control section 20, and it may be made to perform presentation 
and position detection of fixation LGT 35. 

[0026] Furthermore, although an internal fixation LGT shall be used in the above-mentioned example Fixation LGT 36 which has 
arranged two or more Light Emitting Diodes to the shape of a ring focusing on the optical axis of a fundus camera near the 
objective lens 1 instead of the fixation LGT control section 24 as shown in drawing 12 and drawing 1 3 is formed. If Light 
Emitting Diodes 36a, 36b, and 36c for fixation, and the lighting section and the putting-out-hghts section of... are controlled by 
the functional control section 20 and it is made to perform presentation and position detection of a fixation LGT, a photograph can 
be taken also with an external fixation LGT. 
[0027] 

[Effect of the Livention] As explained above, the ophthalmology photography equipment of this invention cannot be accompanied 
by troublesome work, but the panorama picture the position was moreover correctiy decided to be can be created, and it becomes 
easy to inspect optometry-ed in the latus range. Moreover, since serial is overlapped and it is made to display the photoed picture 
on an image display means, a ** person can check the portion non-taken a photograph easily, and can prevent a failure of a 
picture required for panorama picture creation to photograph. Furthermore, since it can check also about the poor picture by the 
poor fixation of the subject, failure photography, etc., workability — restarting is possible immediately - improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ophthahnology photography equipment characterized by providing the following. A lighting means to illuminate an eye 
examination-ed. A photography means to photo the eye examination-ed illuminated by this lighting means. A position selection 
means to choose the photography position examined the eyes. The picture control means which create in the synthetic picture 
which arranged the aforementioned image recorded on the photography position examined [ which was chosen with this position 
selection means ] the eyes, a record means record the image photoed with the aforementioned photography means examined the 
eyes, and this record means examined the eyes based on the photography position examined the eyes for every photography, and 
an image-display means display the synthetic picture created by these picture control means. 

[Claim 2] Ophthahnology photography equipment characterized by providing the following. A lighting means to illuminate an eye 
examination-ed. A photography means to photo the eye examination-ed illuminated by this lighting means. A position selection 
means to choose the photography position examined the eyes. The photography position examined [ which was chosen with this 
position selection means ] the eyes, and a record means to record the image photoed with the aforementioned photography means 
examined the eyes. The picture control means which create the synthetic picture which arranged the image recorded on this record 
means examined the eyes based on the photography position examined the eyes for every photography. The index which shows 
the range which can photo the aforementioned photography means, the index control means which compound this index in the 
aforementioned synthetic picture based on the photography position examined the eyes, and an image display means to display the 
aforementioned synthetic picture and the aforementioned index. 

[Claim 3] Ophthahnology photography equipment characterized by providing the following. A lighting means to illuminate an eye 
examination-ed. A photography means to photo the eye examination-ed illuminated by this lighting means. A position selection 
means to choose the photography position examined the eyes. The image-display means switch and display the picture control 
means which create in the synthetic picture which arranged the image recorded on the photography position examined [ which 
was chosen with this position selection means ] the eyes, a record means record the image photoed with the aforementioned 
photography means examined the eyes, and this record means examined the eyes based on the photography position examined the 
eyes for every photography, the synthetic picture which were created by these picture control means, and the alignment picture 
which are picturized with the aforementioned photography means. 

[Claim 4] The aforementioned position selection means is ophthahnology photography equipment according to claim 1 made into 
****** with a presentation position strange good. 

[Claim 5] The aforementioned position selection means is ophthahnology photography equipment according to claim 1 which 
made ****** of the aforementioned photography means possible the center [ an eye examination-ed ]. 
[Claim 6] The aforementioned photography means is ophthahnology photography equipment according to claim 1 used as the 
electronic image pck-up element. 

[Claim 7] The aforementioned display means for switching are ophthahnology photography equipment accordmg to claim 3 it 
was presupposed that is interlocked with movement of a stand. 
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